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potential on a variety of surfaces, for both the distribution of charge
on a given surface and the distribution in an assembly of particles.
The effect of surface   potentials on transport phenomena should be
better understood.  Such data will be critical to the improved under-
standing of the structure, properties, and stability of aerosols,
bubbles, and colloidal systems.

Plasmas interact with bounding surfaces in a manner that is largely
unknown.   A later section of this chapter summarizes electrochemical
aspects that involve chemical reactions coupled with charge transfer
processes.  Such phenomena are utilized extensively in the fabrication
of microelectronic devices.

The electronic properties of passive films on metal and semi-
conductor surfaces are also a topic of fruitful research.   For example,
the question of space charge in passive films is far from settled;
indeed, some of the more recent work suggests that the density of mobile
charge carriers (electrons, holes, and possibly protons) within passive
films is much higher than had been previously supposed, so that any
space charge is compressed toward the metal-film and film-solution
interfaces (i.e., very small Debye lengths).   Previous calculations of
space charge effects generally assumed that passive films are insulators,
so that only vacancies at relatively low concentrations were taken into
account in describing charge transfer through the film.   However, many
passive metals support high exchange current densities for "fast11 redox
couples, an observation that suggests that either the films are so thin
that electrons freely tunnel from the metal to the reaction site or that
the concentrations of mobile charge carriers within the films are high.

Passivity

The technological importance of passivity cannot be overemphasized,
since this metals-based civilization depends on the ability of a thin
corrosion-product film (frequently less than 10 A thick) to separate a
highly reactive substrate from a very aggressive environment.   Models
for the growth of passive films have generally been developed from the
macroscopic phase theories of Wagner, Cabrera and Mott, and Frumhold
that had been so successful in explaining the growth of thick tarnish
films under dry oxidation conditions.   However, these models have not
been as successful in the case of aqueous systems because of the
complexity of the metal-oxide-electrolyte interphasial region.   New
models are required to describe both the defect structure and the
electronic properties of passive films and how these interact.   This is
particularly important when studying charge transfer phenomena at
passive surfaces and when interpreting photoelectrochemical data.